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Introduction

Among the list of chronic cutaneous disorders that are
encountered regularly in clinical practice, actinic keratosis
(AK) is one of the most common, especially in fair-skinned
individuals.'” Regardless of whether one defines AK as a
premalignant lesion or the first defined stage of squamous
cell malignancy, the long-recognized association of AKs with
development of nonmelanoma skin cancer (NMSO),
especially invasive squamous cell carcinoma (SCC) and
squamous cell carcinoma-in-situ (SCC-in-situ), and the high
prevalence of AK, dictate that academicians, researchers,
and practicing clinicians continue to evaluate how to most
effectively manage AK. This includes integrating what is
practical, efficient, shown to exhibit both short-term and
long-term effectiveness based on the best current evidence,
and cost effectiveness. The increasing incidence of NMSC
has been directly correlated with the presence of
photodamaged skin and the rise in the number of patients
with AK seen in clinical practice (Table 1).? From 1990 to
1999, AK represented 14 percent of all visits to
dermatologists in the United States, which totaled 47 million
office visits, with AK reported in 2010 to be the most
common diagnosis encountered in Caucasian patients seen
by dermatologists.'** Additional data support a rising
incidence of NMSC and AK over time.**”

At the present time, the major individual approaches to
AK treatment based on available literature and common use
in clinical practice are ablative therapy, topical field therapy
and photodynamic therapy (PDT).® Liquid nitrogen
cryosurgery is the most frequently used ablative approach
for AK treatment. Four topical agents are approved by the
United States Food and Drug Administration (FDA) for the
treatment of AK (see below). PDT incorporates the use of a
specific topically applied photosensitizing agent coupled
with subsequent exposure to a designated light source, with
FDA approval established with specific photosensitizers and
light source application (see below). The following further
defines these major therapeutic approaches.

Ablative therapy

¢ Treats only the individual clinically evident AKs where

ablative agent is applied;
¢ The most common ablative approach is cryosurgery
with liquid nitrogen the most common cryogen used;

¢ Other physical ablative approaches include curettage
or tangential (saucerization) excision (often used for
hypertrophic AK with specimen sent to pathology to
determine if invasive SCC is present).

Topical field therapy

e Treats both clinically evident and subclinical (not

visible or palpable) AKs in the adjacent field where
applied; topical medications approved by the FDA in
this group are b-fluorouracil (5-FU), imiquimod,
diclofenac, and ingenol mebutate.

Photodynamic therapy

¢ Incorporates a photosensitizing agent and subsequent

exposure to an appropriate light-based energy source;

e Can be used as either ablative therapy or as field

therapy;
¢ The most common approach is 5-aminolevulinic acid
(ALA) and blue light (ALA-PDT); light sources other
than blue light have been used although not approved;

¢ Methylaminolevulinic acid (methyl-ALA) has also
been used.

The primary educational objectives of this supplement

are to:

1) Provide up-to-date information about the “real
world” significance of AKs to patients, clinicians,
and the healthcare community;

2) Review salient data from studies evaluating
approaches to AK treatment;

3) Define what may translate into practical
management of AKs in “real world” clinical practice;

4) Define the concept of “field cancerization” and how
it relates to assessment and care of the patient with
AKs;

5) Outline the limitations of clinical trials and how this
relates to the clinician when selecting therapy and
providing practical and effective recommendations
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on use of a given therapy;

Review obstacles to the use of topical field
therapy and how to mitigate them in “real
world” clinical practice;

Discuss management approaches that are
likely to optimize therapeutic results. It is
assumed that the reader has basic
knowledge about AKs, including their
clinical appearance, histological patterns,
and overall clinical relevance.

6)

@)

» Fair skin (Fitzpatrick skin
type I or skin type Il )?

* Red or blonde hair®

Actinic Keratosis in “Normal’ and

» High intensity or
cumulative exposure to
UV radiation (longevity,
outdoor activity, tanning
beds)*?

Table 1. Risk Factors Which Promote the Development

of Actinic Keratosis (AK)

Italicized indicates correlation with chronic sun exposure

= History of severe sun burns
in childhood*

» Advanced age’
Genetic disorders?

Immunodeficiency
Examples: AIDS, chemotherapy,
organ transplant recipient (OTR
on immunosuppressive
medications)?

« Light-colored eyes?

Immunocompromised Populations

General population. The diagnosis of AK is
highly relevant clinically due to their widespread
prevalence, their association with contiguous
development of SCC 77 situ, and invasive SCC, and
their importance as visible and/or palpable evidence
that advanced UV-induced genetic and epigenetic
subclinical changes have occurred within the
adjacent field of skin that predispose to increased
risk of NMSC *#5811 Epidemiological data from 2004
estimated that 58 million people living in the United
States would experience more than one AK during
a calendar year, with approximately 55 percent of
these patients less than 65 years of age.” The
estimated overall prevalence rate of AK in the
United States reported in 2006 was 19.65 cases per
100 individuals, with an age-adjusted prevalence
rate of 6.5 percent among the general population,
and 55.4 percent among men with high chronic sun
exposure between 65 and 74 years of age.” This
overall prevalence rate of 6.5 percent in the United
States appears to be low as compared to Austria,
which was recently reported to be 31.2 percent;
however, the methodology used to capture the data
was limited to a small fraction of the total
population (N=4,449) and included only patients
over 30 years of age.” Nevertheless, these more
recent data from Austria were consistent with previous data
from the United States and other countries, which showed a
higher AK rate in men (39.2% vs. 24.3%) and a rise in
incidence of AK with increasing age in both genders,
consistent with previous data from the United States and
other countries.’*" Other data from the United States report
an overall prevalence rate of 11 to 26 percent.® In Australia,
the AK rate in men and women 30 to 70 years of age were
reported to be 55 and 37 percent, respectively.’

Immunocompromised population. As the average
lifespan continues to get longer, with the incidence of AK
continuing to increase with advancing age, and as the
presence of AK serves as both a marker and precursor for
development of NMSC often within as little as two years
(including invasive SCC), the importance of both chronic
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Table 2. Current Perspectives on
Actinic Keratosis (AK) Management

Scientific evidence accumulated over the past decade supports
the concept that AK should no longer be considered “premalignant”
but instead is now thought to be “the earliest stage
of a biologic continuum ending in squamous cell carcinoma.”

- Comprehensive Approach to AK Management*3

Emphasis on a more comprehensive approach: treat both
clinically evident (visible and/or palpable) AKs and subclinical (not
visible or palpable) lesions to lessen the development of more
advanced tumors and local recurrences

Modification of established topical monotherapy regimens to
include interval, sequential, short-course, and short-contact
therapies to adapt to the needs of each patient

Integration of combination topical and procedural therapies
Integration of topical therapies with different modes of action

Continue to develop novel topical and procedural therapies

photodamage and AK as cutaneous diseases is further
magnified  from  both  medical and financial
perspectives.?s81%1 Importantly, the increased number of
immunocompromised organ transplant recipients (OTR)
maintained chronically on immunosuppressive agents,
especially those affected by chronic photodamage and AK, is
of major significance as the risk for development of invasive
SCC has been reported to be 40 percent in this
subpopulation as compared to the range of 0.25 to 20
percent per lesion per year reported for the general
population.®* Importantly, OTRs, especially those with
chronically photodamaged skin, often develop a greater
number of AKs and cutaneous SCCs over time; the SCC
lesions in OTRs often exhibit a larger tumor burden, which
increases the potential for metastasis.’** When compared to
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immunocompetent patients, immunocompromised
individuals are at a 65-fold to 250-fold higher risk of
developing AKs and invasive SCCs."

Impact of Actinic Keratosis Management
on the Health Care Community

Economic impact. The high economic cost associated
with treatment of AKs places both this diagnosis and its
management under the microscope of both government-
related and private third party payors as continued attempts
are made to curtail the rising cost of healthcare in the United
States. Based on data reported in 2004, total direct cost for
AK is estimated at $1.2 billion.” It has been noted that
treatment of AK lesions is completed predominantly in
outpatient physician offices. In 2002, approximately 8.2
million office visits were completed for AK with an
associated cost of $1 billion, accounting for 92 percent of the
total direct cost of AK treatment. According to prescription
(Rx) cost data compiled by Scott-Levin, topical Rx
medications prescribed for AK treatment accounted for $60
million or five percent of the total cost for AK.? These data
suggest that topical Rx medications for AK, which treat both
clinical AKs (visible and palpable) and subclinical AKs
(invisible and not palpable) in the adjacent photodamaged
field (field treatment), are prescribed overall for a relatively
small fraction of patients who are treated for AKs. In fact,
the majority of AK treatment administered is as ablative
therapy of clinical AKs using liquid nitrogen cryosurgery.**®

Field cancerization concept and its impact on
management approaches. The concept of field
cancerization was first described in 1953 to describe
histological changes in oral mucosal epithelium adjacent
to oral SCC."” Slightly more than one decade later, this
concept was applied to AKs as an explanation of why
some recurrences occur shortly after completion of
treatment.'® This served as an initial support for the
concept of field treatment using a topical agent to treat
subclinical AKs in addition to clinical AKs. This occurred
first with topical 5-FU, which was approved by the FDA in
1970 for the treatment of AKs.%'" The FDA later approved
a different vehicle formulation and strengths of 5-FU (0.5%
microsphere cream [2001]).

Three other topical agents received FDA approval for
AK over the past 14 years, including diclofenac gel (3%
[2000]), imiquimod cream (5% [2004]), 3.75% [2010], 2.5%
[2011]), and most recently ingenol mebutate gel (0.015%,
0.05% [2012]), each with different proposed mechanisms of
action (MOA), thus allowing clinicians the option to
incorporate topical therapy (including field treatment) into
the management of AK, either alone or in combination with
a physical modality, such as cryosurgery.*'*™ The FDA
approval in 1999 of PDT with 5-aminolevulinic acid (ALA),
followed by controlled blue light exposure (10J/cm? over 16
minutes 40 seconds) for treatment of AKs provided another

viable option with a unique MOA, with additional studies
showing that PDT can be used as a field treatment and with
shorter durations of ALA incubation after its application.'**
Thus, over the past 15 years, more emphasis on the clinical
relevance of field therapy for AKs has broadened the
vantage point of AK management, with data suggesting that
it is most often considered and utilized in patients with
diffuse AKs and frequent occurrences of multiple
AKS'4,16—18.20.21

In the FDA-approved product labeling for the different
brands of topical medications and for ALA-PDT, differences
exist based on the study protocols used in the pivotal trials
for AKs that were submitted for approval, including
application frequency, duration of therapy, and indicated
anatomic sites. In the pivotal studies with all of the more
recently approved topical products, efficacy was evaluated
for a designated numerical range of non-hyperkeratotic AKs
present in a b5xbcm target area with the exception of
imiquimod 3.75% and 2.5% creams, which assessed
response within an anatomic field (face, balding scalp)
affected by a required number of AKs.** When a generic
formulation of a specific brand is available, its approved
product labeling mirrors that of the original brand product,
although the formulations are often not identical in their
vehicle composition.

Interestingly, despite the field cancerization concept
explaining the strong association of AK with development of
NMSC (especially SCC) and the availability since 1970 of
field therapies which treat both clinical and subclinical AKs,
available data show that field therapy with topical
medications for AKs remains underutilized in clinical
practice. A retrospective analysis of patients treated for AK
(N=1,793) showed that ablative therapy alone (cryosurgery)
was used in approximately 75 percent of visits, with 16
percent and less than 10 percent treated with
pharmacological therapy (topical field therapy) alone or a
combination of both, respectively.?! There are many potential
factors that may limit the use of field therapy approaches for
AK, which are reviewed in more detail below.

Perspectives on the need to treat actinic keratoses.
Previously described as a premalignant skin lesion, AK is
now defined as the earliest clinical stage in a continuum of
malignancy that may progress to SCC-in-situ and/or invasive
SCC, and also serves as an important biological marker for
field cancerization ?#6810.11.1820-52

The importance of clinical recognition of AKs and their
association with emergence of NMSC was evaluated further
in a study that followed 7,784 AKs on the face and ears of 169
patients every six months over six years with careful tracking
of the AKs that were clinically diagnosed throughout the
study. The risk of progression of AK to primary SCC (invasive
or in situ) at one year and five years was 0.60% and 3.4%,
respectively.* Approximately two-thirds of primary SCCs and
one-third of primary BCCs diagnosed in this study population
arose in lesions that were previously diagnosed as AKs, with
a b.6-percent risk of progression to SCC or BCC at five years.
Importantly, invasive SCC developed in 2.5 percent of
previously diagnosed AKs at five years. An interesting
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TABLE 3. Major therapeutic options used for the treatment of actinic keratosis (AK)

THERAPY COMMENTS

Ablative approach: the most common therapy used for AK treatment.

MOA: cryonecrosis of epidermis affected by AK

Efficacy data: 67% AK clearance rate at 3 months follow up; 57% reduction in number of facial and forearm AKs
at 10 months follow up with treatment at baseline and Day 120 along with sunscreen SPF 30.

Advantages: efficiency; cost-effective; combination data available with all four FDA-approved topical agents
Disadvantages: methodology of use not standardized; limited efficacy data; does not treat subclinical AKs;
discomfort (pain); visible erythema, edema, blistering; persistent skin dyschromia.

MOA: 20% ALA converted to protoporphyrin IX (photosensitizer) — controlled exposure to designated light
source (i.e., blue light) induces a photodynamic reaction — produces singlet oxygen (damaging to
mitochondrial and plasma membranes).

FDA approval: AKs on face or scalp using 20% ALA solution and controlled exposure to blue light (10J/cm?
over 16 hrs 40 mins).

Advantages: supervised administration; may be used as ablative or field treatment; secondary
photorejuvenation effect; short incubation after ALA application shown to be effective (as short as 1 hour);
efficacy demonstrated for AKs on upper extremities (efficacy further enhanced by occlusion); adaptable to
other light-based devices other than blue light.

Disdavantages: photosensitization requires period of strict sunlight avoidance; discomfort; two treatment
sessions sometimes needed to optimize initial AK clearance; visible inflammatory reaction may result in some
days of “down time.”

Cryosurgery
(|quId nitrogen)ﬁJldﬂ,ag

Photodynamic therapy®'***

MOA: anti-metabolite; cytodestructive to rapidly proliferating/neoplastic cells.

FDA approval: multiple AKs on the face and anterior scalp applied once daily for up to 4 weeks based on more
stringent efficacy data with 0.5% cream (microsphere formulation) than with prior formulations (5%)
Advantages: long track record of 5-FU use for AK as a field therapy; efficacy data shows 4 wks > 2 wks >1 wk;
5-fluorouracil cream®"”%*° | combination data with cryotherapy available; limited long-term data on AKs.

Disdavantages: greater efficacy requires 2—4 weeks of use; several days to weeks of “down time” due to
predictable inflammatory reaction that is visible, often brisk, unsightly, and uncomfortable; marked
symptomatology very common (discomfort, pain); long-term data with 5-FU shows less substantivity for
clearance of AKs in treated field than imiquimod at 12 months (comparative study).

MOA: inhibits primarily cyclo-oxygenase-2 (COX-2), which is upregulated in AK and SCC; COX-2 inhibition
reverses suppression of apoptosis.

FDA approval: topical treatment of actinic keratosis; applied twice daily for 60 to 90 days.

Efficacy data: 90 days > 60 days > 30 days.

Combination therapy with cryosurgery available; substantivity of AK reduction at 12 months studied with
Diclofenac gel®' ™% some benefit.

Advantages: Less visible skin inflammation during course of therapy; usually with no “down time”;
symptomatology usually negligible.

Disdavantages. long course of therapy; twice-daily administration.

Some data suggesting lessened risk of SCC emergence in organ transplant recipients (2 years of follow up;
longer durations/repeated courses of therapy often needed).

Cream formulation; initially as 5% cream and later added 3.75% and 2.5% formulations.

MOA: Toll-like receptor-7 agonist; induces a directed immune response which promotes mix of cytokines and
inflammatory cells that induce apoptosis.

Use associated with visible inflammatory response that may range from mild to very brisk; marked visible
erythema/crusting is common; symptomatology usually mild to moderate (generally less discomfort than with
5-FU). Rest periods used when inflammatory response very brisk or too symptomatic.

FDA approval [5%]: twice a week for 16 weeks for AKs of face or scalp.

Several other regimens used with shorter durations, especially cycle therapy (3 weeks on, 3 weeks off, 1 or 2 cycles).
FDA approval [3.75%, 2.5%]: once daily for 2 weeks, off 2 weeks, once daily for 2 more weeks

(2-2-2 regimen) for AKs of full face or balding scalp.

Compression of AK therapy over a shorter duration as compared to 5% used as approved or with cycle therapy.
Efficacy: 3.75% > 2.5%; both associated with visible inflammatory response.

Advantages: efficacy studied in complete fields on face or balding scalp (3.75%, 2.5%); data available for
superficial basal cell carcinoma (5%, different treatment regimen); some data for SCC in-situ (5%, case
reports); substantivity of AK reduction at 12 months demonstrated (5%, 3.75%); symptomatology associated
with visible inflammation is generally mild with lower discomfort overall than with 5-FU. Used with efficacy in
organ transplant recipients (longer durations/repeated courses of therapy often needed)

Disdavantages. onset and magnitude of visible inflammatory response unpredictable with all concentrations
(some very brisk, others moderate or mild); length of “down time” related to visible inflammation; need for
rest periods may prolong treatment course; flu-like symptoms in small subset of patients

Imiquimod cream®'" &7

Diterpene ester extracted from the crude sap of the Euphorbia peplus plant; crude sap with long history of
medicinal use.

FDA approval [0.015%]: once-daily application for 3 days for AKs on face or scalp.

FDA approval [0.05%]: once daily for 2 days for AKS on the trunk or extremities.

MOA: rapid primary necrosis and subsequent immune response (neutrophil-mediated cytotoxicity).
Additional comments reviewed in article text.

Ingenol mebutate® 9772758
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Table 4. Topical Field Therapies for Actinic Keratosis

AGENT MECHANISM(S) OF ACTION

Overview of Modes of Action

5-Fluorouracil | * Antimetabolite ({thymidylate synthase inhibition) via blockade of a
(5-Fu)t methylation reaction causing disruption of DNA and RNA synthesis
which then stops growth of rapidly proliferating or cancerous cells
* Greatest effect in cells that grow/more rapid uptake of 5-FU
Imiquimod?? | Toll-like receptor-7 agonist; amplifies host immune response and
timul poptosis; dilutes T-regulatory cells in infl ory infiltrate
Diclofenac *N idal anti-infl y drug; inhibits cyclooxygenase (COX),
sodium?® especially COX-2, decreases prostaglandin production, reverses
suppression of apoptosis and alters angiogenesis
Ingenol * Macrocyclic diterpene ester from sap of Euphorbia peplus (petty spurge)
mebutate’ * Principal Modes of Actions
+ Rapid induction of necrosis at site of primary neoplasm
* Cytotoxic effect on residual cells induced by stimulation of a neutrophil-
diated i p (mediated by protein ki C system)

Table 5. Topical Field Therapies for Actinic Keratosis (AK)
Overview of Indications, Anatomic Sites, and Dosage Regimens

AGENT INDICATION APPLICATION SITE DOSAGE REGIMEN
5-Fl Topical of multipl Entire area where AK Once daily up to 4 weeks as
0.5%2 actinic or solar keratoses of the | lesions appear tolerated
face and anterior scalp
Imiquimod, 5% Clinically typical, One contiguous skin area | 2 times a week for 16 weeks
nonhyperkeratotic, of =25 em? (eg, S5em x5
nonhypertrophic AKs on face cm) on face (eg, forehead
or scalp in immunocompetent or 1 cheek) OR on scalp
adults
Imiquimod, Topical of clinicall Entire aff d area, either | Once daily for two 2-week
3.75% and 2.5%: | typical, visible, or palpable AK entire face or balding scalp | treatment cycles separated by
of full face or balding scalp in a 2-week no-treatment period
immunocompetent adults
Diclofenac Topical treatment of AK 5 em = 5 cm lesion site Twice daily for 60 to 90 days
sodium 3%
Ing ' but. Topical of AK One contiguous area of Face and scalp: daily for 3
0.015%, 0.05%" =25 cm’ (eg, Sem % 5cm) | consecutive days
Trunk and extremities: daily
for 2 consecutive d.

observation was that many previously identified AKs cleared
over time without treatment (70% at 5 years); however, no
specific clinical features were identified to help predict which
AKs would progress to a NMSC and which would resolve
spontaneously.”

The observation that many AKs resolve spontaneously
has led some to question the need to treat AKs.”## In fact,
although spontaneous complete field regression rates are
reported to range from 0 to 21 percent, the rate of AK

recurrence is 57 percent, with rates of regression of single
AK lesions ranging between 15 and 63 percent after one

percent.”” In addition, relapse of AKs after
treatment has also been reported. After previous
treatment of AKs primarily with cryosurgery or
topical therapy, relapse was observed more
commonly in men than women (32 vs. 16%) and
with hyperkeratotic AKs as compared to
nonhyperkeratotic AKs (33 vs. 21%).* However, it
is not reasonable to expect that therapy of
essentially any skin disorder would always provide
complete clearance, especially with a disorder such
as AK that is associated with genetic mutations and
altered expression of specific biomarkers that
promote progression of carcinogenesis.®!'## % To
add, spontaneous resolution of some AKs is an
expected phenomenon as deoxyribonucleic acid
(DNA) mutations and other abnormalities are
averted by inherent self-repair and
immunosurveillance mechanisms.%%

As many cases of NMSC develop at anatomic
foci of previous AK, and as 60 to 80 percent of
invasive SCCs emerge within an AK, the diagnosis of
AK indicates the presence of an important disease
state of the skin that warrants directed attention,
consideration of available options, and
implementation of treatment strategies along with
periodic follow-up.! The presence of AK indicates
the potential to develop skin malignancy that in
some cases is associated with significant morbidity
and/or mortality, the latter more often associated
with invasive SCC that is aggressive histologically,
and/or at anatomic sites, such as the lips, hand, and
ear.*"*! Therefore, despite the argument that many
AKs can resolve spontaneously, it is not known
which subclinical AKs will resolve, which will later
recur, and which will progress to clinical AK and/or
NMSC including invasive SCC, thus supporting a
comprehensive management approach that treats
both what can be seen or felt (clinical AKs) and
what lies beneath (subclinical AKs) (Table 2), the
latter through use of field therapy. An optimal
comprehensive therapeutic approach for AKs
includes three fundamental components

. Reduce additional genetic mutations that promote

AK formation and carcinogenesis
photoprotection methods;

through

. Eradicate the clinical AKs that are currently present

(ablative and/or field therapy);

. Treat subclinical AKs that may emerge, but are not

currently detectable (field therapy).*610:11:20:29.5040-47

year.” Thus, spontaneous regression of AKs does not assure
that previous or new AKs will not emerge over time. This is

based on data evaluating AK subjects from 24 eligible studies
that showed a heterogenous spectrum of relative changes in
total AK counts over time ranging from -53 to +99.1

Management Options for Actinic Keratosis

A complete review of therapeutic options for AK is
beyond the scope of this article with applications and
outcomes reviewed elsewhere; however, a summary of the
major options is provided in Table 3, which includes liquid
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nitrogen cryosurgery, ALA-PDT, and the four FDA-
approved topical therapies. Each therapy exhibits
its own MOA and is supported by multiple studies
including 1) as monotherapy demonstrating both
short-term and long-term AK clearance rates in
adult subjects and 2) with use in combination with
other modalities, such as cryosurgery.®!0172022-2847-7
The modes of action of the four FDA-approved
topical field therapies and their approved dosing
regimens and application sites are depicted in
Tables 4 and 5; however, use as field therapy in
clinical practice warrants application to the desired
field(s) based on the judgment of the clinician.

Efficacy data from pivotal Phase 3 studies with
the FDA-approved agents focus primarily on mean
and/or median percentages of complete clearance
(100% absence) and partial clearance (>75%
reduction) of AKs, with evaluation of these
responses restricted within a designated target
area.”™™ Other limitations of study enrollment are
mandated by the inclusion and exclusion criteria
defined in a given study protocol. Thus, it is
important that clinicians recognize such limitations
and utilize therapies rationally based on each case,
as many of the patients encountered in clinical
practice have magnitudes of AK involvement and/or
associated co-morbidities or concomitant therapies
that were excluded in the pivotal clinical trials.™
Examples are the exclusion of
immunocompromised patients and efficacy
evaluation only for non-hyperkeratotic AKs.
Nevertheless, there is a plethora of information on
the overall management of AKs and each of the
therapeutic options, including treatment regimens,
response rates, local skin reactions, and clinical
applications. This provides a good body of available
data as a foundation for management decisions, and
allows the clinician to extrapolate and apply these
therapies using regimens that achieve the
therapeutic outcomes needed in each individual
patient.

Table 6. Ingenol Mebutate Gel Efficacy Data: Phase |l Studies

Site-Specific Short Course Regimens
Face/Scalp (0.015% Gel x 3 Days) / Trunk/Extremities (0.05% Gel x 2 Days)

+ FACE or SCALP: Ingenol mebutate 0.015% gel or vehicle gel applied once daily for
3 consecutive days to contiguous 25 cm? area (n=547)

+ TRUNK or EXTREMITIES: Ingenol mebutate 0.05% gel or vehicle gel applied once daily
for 2 consecutive days to contiguous 25 cm? area (n=458)

INGENOL MEBUTATE GEL

VEHICLE GEL

Face or Scalp (n=547)
Complete Clearance (%) 42.2% 3.7%
Partial (275%) Clearance (%) 63.9% 74%
Reduction in Lesion Count (%) 83.0% 0.0%
Trunk or Extremities (n=458)
Complete Clearance (%) 341% 4.7%
Partial (275%) Clearance (%) 491 % 6.9%
Reduction in Lesion Count (%) 75.0 % 0.0 %

Lebwohl M, et al. N Engl J Med. 2012;366:1010-1019

Table 7. Long-Term (12 Month) Clearance of Actinic Keratosis (AK)

After Initial Course of Therapy with Ingenol Mebutate Gel

* 12-month observational study to evaluate long-term clearance
+ Enrolled eligible subjects treated in original Phase Il study as follows:
* FACE or SCALP: Ingenol mebutate 0.015% gel once daily for 3 consecutive days
+ TRUNK or EXTREMITIES: Ingenol mebutate 0.05% gel once daily for 2

consecutive days

« Achieved complete clearance of AKs in prescribed 25 cm? area at Day 57
+ Outcomes 100 subjects in face/scalp group and 71 subjects in trunk/extremities

group at 12 months follow up

+ Estimated median time to development of new or recurrent AKs in the field
+ FACE/SCALP: 365 Days / TRUNK/EXTREMITIES: 274 Days

Patients with Sustained Reduction in AK Lesions from
Complete Clearance Baseline after 12 months (%)
after 12 months (%)

88 87.2
" g N -
44
45
86
40 Face or Scalp Trunk or
Face or Scalp Trunk or Extremities Extremities

e Mechanism of action. Dual mechanisms of action

have been

Therapeutic Profile of Ingenol Mebutate

for Actinic Keratoses

after

Ingenol mebutate, derived from the crude sap of the
FEuphorbia peplus plant, is the newest addition to the
armamentarium for treatment of AKs formulated as a
topically applied gel.’*™ Over the past few years, extensive
basic science and clinical research have been completed
with ingenol mebutate. As the available studies may be less
familiar to clinicians due to the more recent availability of
ingenol mebutate gel in the United States since 2012, the
following provides an overview of data collected on this

agent.

suggested. Within hours
application, a primary necrosis occurs secondary to
mitochondrial swelling; over a period of days,
neutrophil-mediated immune response secondary
to activation of protein kinase-C induces
cytotoxicity of residual proliferating
keratinocytes.”® In addition, application of ingenol
mebutate to murine skin reduced mutant pb3
keratinocyte patches by 70 percent after UV
exposure.®

Treatment of Face and Scalp (pivotal Phase 3
studies [n=547]) Kfficacy (Table 6). Ingenol
mebutate 0.015% applied once daily for three
consecutive days produced complete clearance,
partial clearance, and lesion reduction rates of 42.2,
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63.9, and 83.0 percent, respectively, at Day 57.
Corresponding results in vehicle-treated subjects
were 3.7, 7.4, and 0.0 percent, respectively.””
Treatment of Trunk or Extrematies Efficacy
(pwotal Phase 3 studies [n=458]) (Table 6).
Ingenol mebutate 0.056% applied once daily for two
consecutive days produced complete clearance,
partial clearance, and lesion reduction rates of 34.1,
49.1, and 75.0 percent, respectively, at Day 57.
Corresponding results in vehicle-treated subjects
were 4.7, 6.9, and 0.0 percent, respectively.”
Tolerability Profile (piwotal Phase 3 studies).
Local skin reactions (LSRs) occur after application
and include erythema, swelling, vesiculation/
pustulation, crusting, erosion/ulceration, and
flaking/scaling.” Overall, on the face and scalp, the
visible inflammation (based on mean composite
LSR scores) peaked at Day 4 and resolved by Day
15. On the trunk and extremities, visible
inflammation peaks occurred at Day 3 and Day 8,
with return almost to baseline by Day 29.
Sustained Clearance at 12 Months (Table 7).
This evaluation included subjects with complete
clearance of AKs on the face or scalp (n=100) and
trunk or extremities (n=71) at Day 57 in pivotal
Phase 3 studies and were followed over 12 months;
included subjects received no additional AK
therapy over the course of the study.® In the
face/scalp group, sustained clearance and reduction
in AKs from baseline were 46.1 and 87.2 percent,
respectively. The corresponding results in the
trunk/extremities group were 44 and 86.8 percent,
respectively. The estimated median time to
recurrence was 365 days on the face or scalp and
274 days on the trunk or extremities.*
Cryosurgery Followed By Ingenol Mebutate
0.015% Gel for Face or Scalp (N=329). In a
Phase 3, double-blind, randomized study,
subjects with AK on the face or scalp in a
designated target area (25cm?*) were treated
once daily for three days with either ingenol
mebutate 0.0156% gel or vehicle gel at three
weeks after cryosurgery for the baseline AKs. All
subjects received no other treatments for AKs
over the 12-month course of the study.”™ The
complete clearance rates in the ingenol
mebutate-treated arm were 60.6 and 30.5
percent at Week 11 and Month 12, respectively.
The corresponding results in the vehicle-treated
subjects were 494 and 18.5 percent,
respectively. These comparative results were
statistically significant at Week 11 (P=0.04) and
Month 12 (P=0.01). At Month 12, mean
percentage reduction of AKs was statistically
significantly (P=0.002) greater with ingenol
mebutate (68.2%) than with vehicle (54.1%).
The likelihood of remaining free of lesions was
sustained longer with ingenol mebutate

compared with vehicle gel at six months (78% vs.
68%), at nine months (64% vs. 57%), and at 12
months (65% vs. 40%), respectively. Local skin
reactions associated with ingenol mebutate all
resolved within 14 days on application.™
The body of available data on ingenol mebutate for
AKs demonstrates a marked reduction of AKs involving
four different anatomic areas with demonstration of
sustained clearance in many patients over 12 months when
used as monotherapy or in combination with
cryosurgery.*™ Due to the quick onset of action, the
duration of visible inflammation (erythema, other LSRs) is
much shorter overall than with topical 5-FU and topical
imiquimod, especially on the face and scalp; tolerability
with this therapy is also favorable overall without marked
pain or physical discomfort. Although not FDA approved
for BCC, SCC-in-situ, and SCC, there is emerging evidence
that ingenol mebutate may be effective in some cases,
especially superficial BCC and SCC-in-situ, although poor
efficacy for seborrheic keratoses was shown.®

Obstacles to the Use of Topical Field
Therapy for Actinic Keratosis

Despite the fact that available data support
augmented initial and sustained clearance with use of field
therapy in conjunction with cryosurgery, there are several
potential obstacles that deter clinicians from prescribing
field therapy in patients with AKs. These include the
increased time associated with explaining the regimen,
proper application of the medication, potential visible
responses (including associated signs and symptoms of
inflammation) and time course of response; working
around the “down time” periods of visible inflammation at
sites of application; access to medication; cost of
medication; and the individual perceptions of clinicians
regarding the benefits of field therapy.

Time used to educate patients. Time factors
related to education of patients cannot be totally removed
as education of patients is a significant component of what
clinicians and their staff need to do. However, the
education process can be time-efficient by being sure that
all involved are fully educated on and consistent with what
information needs to be explained. The messages need to
be succinct, straightforward, clear, and accurate. It is
important for patients to understand why a topical field
therapy is being recommended and how it is to be used (if
a self-applied medication). If treated with PDT, it is
important for the patient to know the duration of time they
need to avoid any sun or UV light exposure. Written
handout materials can be used to support the verbal
explanation.

Treatment-induced visible inflammation. “Down
time” related to anticipated visible inflammation induced
by a treatment is important to address as most AK
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treatments are used on regularly exposed skin sites. Visible
signs and symptoms of inflammation (i.e., erythema,
crusting) are often cosmetically displeasing and can last
for days to weeks depending on the therapy used. An
advantage of ingenol mebutate therapy is the shorter
duration of visible inflammation and associated “down
time,” especially on the face and scalp. It is important to
address with the patient the available therapeutic choices
and their associated visible inflammatory changes with
consideration of potential “down time” so that specific
therapies can be timed acceptably with the full awareness
and consent of the patient.

Cost and access. The cost of medication to the
patient and access to specific therapies are very relevant
issues that have a direct impact on therapeutic outcomes
as they often place a dividing line between selection of
therapy by the clinician and completion of therapy by the
patient. It is important for the clinician to delegate to
specific staff members the responsibility of learning details
regarding access to specific therapies and costs to the
patient as best as possible, at least with the most
predominant third-party payers in their geographic area.
Knowing which pharmacies in the geographic area are
dedicated to assist patients with available cost savings
programs (i.e., rebate systems, Medicare part D details,
specialty pharmacy services, etc.) is also very important.
Cost and access are “moving targets” and represent major
challenges in the treatment of patients with AKs. A
successful outcome requires that all parties involved work
together on trying to optimize access to the care that is
recommended for the patient.

Clinician perspectives of field therapy. Many
clinicians become creatures of habit simply because that is
human nature, and this may explain in some cases why
certain clinicians do not often use topical field therapy.
Most prescribe topical field therapy selectively in patients
who continue to return with multiple AKs or start to
develop NMSCs rather than to consider its potential value
earlier in the course of therapy.*™ Concerns about cost and
access are also important factors. Lastly, some clinicians
may not accept the therapeutic concepts behind field
cancerization and field therapy. In this situation, continued
educational efforts and additional research may modify the
beliefs and practices of some clinicians over time.

Optimizing Therapeutic Outcomes: Putting It
All Together

The first step in optimizing therapeutic outcomes is to
recognize the significance of AKs as an early clinically
evident squamous skin malignancy and as a marker for the
increased potential for development of NMSC, including
invasive SCC. It is fortunate that clinicians are equipped
with a variety of therapeutic options that can be used
depending on patient-specific details involved with each

case. The following summarizes information presented on
the major available therapies for AKs.

e Liquid nitrogen cryosurgery is very useful as an
ablative therapy to treat clinical AKs. The clearance
rate is not 100 percent and follow up is needed.
Adverse sequelae are pain, blistering, and prolonged
or permanent dyschromia at treatment sites. PDT
may be utilized as an ablative option and can also be
applied as field therapy.

e Topical field therapies are effective in treating both
clinical and subclinical AKs. Modes of action and
suggested regimens for AKs differ among the
available agents. Visible inflammation is common
with most of these agents so potential “down time”
needs to be addressed up front with the patient.
Topical diclofenac produces the least visible
inflammation overall, but requires application twice
daily over a much longer treatment duration.
Ingenol mebutate gel provides a much shorter
period of visible inflammation (down time) as
compared to topical 5-FU and imiquimod.

e The FDA-approved regimens and their
corresponding response rates represent the
“average” monotherapy results based on a number
range of non-hyperkeratotic AKs in a designated area
in immunocompetent patients that were included in
the studies. In the real world, clinicians see cases that
exceed these limitations. Therefore, clinicians must
adapt data from studies to what is likely to apply to
given patients they encounter in practice.
Combination with cryosurgery offers augmented
therapeutic benefit, and in some cases repeated
courses of field therapy over time may be warranted.
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